Dimethyl-Labeling-Based Quantification of the Lysine Acetylome and Proteome of Plants.
Photorespiratory enzymes in different cellular compartments have been reported to be posttranslational modified by phosphorylation, disulfide formation, S-nitrosylation, glutathionylation, and lysine acetylation. However, not much is known yet about the function of these modifications to regulate the activities, localizations, or interactions of the proteins in this metabolic pathway. Hence, it will be of great importance to study these modifications and their temporal and conditional occurrence in more detail. Here, we focus on the analysis of lysine acetylation as a relatively newly discovered modification on plant metabolic enzymes. The acetylation of lysine residues within proteins is a highly conserved and reversible posttranslational modification which occurs in all living organisms. First discovered on histones and implied in the regulation of gene expression, lysine acetylation also occurs on a diverse set of cellular proteins in different subcellular compartments and is particularly abundant on metabolic enzymes. Upon lysine acetylation, the function of proteins can be modulated due to the loss of the positive charge of the lysine residue. Lysine acetylation was also discovered on proteins involved in photosynthesis and novel tools are needed to study the regulation of this modification in dependence on the environmental conditions, tissues, or plant genotype. This chapter describes a method for the identification and relative quantification of lysine-acetylated proteins in plant tissues using a dimethyl labeling technique combined with an anti-acetyl lysine antibody enrichment strategy. Here, we describe the protein purification, labeling of trypsinated peptides, as well as immuno-enrichment of lysine-acetylated peptides followed by liquid chromatography tandem mass spectrometry (LC-MS/MS) data acquisition and analysis.